As the third part of an ongoing investigation of middle Miocene palynofloras in the Yatağan Basin (YB), southwestern Anatolia, the palynofloras of the Salihpaşalar lignite mine in the main YB were studied. Seven types of algal spores, aplanospores/zygospores or cysts, six types of lycophyte and fern spores, 12 types of gymnosperm pollen and 90 types of angiosperm pollen were identified. Of a total of ca. 140 plant taxa described from the YB, over 10% are confined to the Salihpaşalar assemblage. Differences between coeval palynofloras of the Sekköy Member might reflect changing or prograding depositional environments. A number of rare accessorial taxa reflect these local differences: Pilularia, Valeriana, Drosera and Persicaria aff. amphibia only occur at Salihpaşalar and are typical of shallow water or temporary ponds associated with a lake shore. Apart from this, all the palynofloras, originating from the lignite seams and overlying limnic limestones (uppermost Turgut and Sekköy Member), of the YB are strongly indicative of extensive woody vegetation with a dominance of diverse Fagaceae and Pinaceae. In addition, a list comparing the well-documented YB palynomorphs to morphologically similar palynomorphs of published late early to middle Miocene plant assemblages of western Anatolian was compiled. Such a comparison reveals that in many instances different taxon names have been used to denote the same taxa. Hence, resolving these synonymies is a prerequisite of any meaningful comparison of palynofloras in the region.
Introduction
High tectonic activity in western Anatolia during the late Cenozoic associated with the collision of the Arabian and Anatolian plates resulted in orogeny, volcanic activity and basin formation (Rögl 1999; Popov et al. 2004; van Hinsbergen and Schmid, 2012) . In southwestern Anatolia, the Denizli, Söke and Yatağan Basin (YB) among others formed with the onset of the Miocene subsidence (Alçiçek 2010) . Age correlation of these Miocene fault-bounded basins is complicated and previously suggested ages for individual basins based on different proxies have been highly controversial. Specifically, it has been demonstrated that palynological data alone are not sufficient to reliably infer the age of a particular basin . Examples from western Anatolia for conflicting ages inferred from palynological data and radiometric dating include the Soma Basin, for which Akgün et al. (2007) suggested a middle Miocene age whereas radiometric dates from Ersoy et al. (2014) suggest an early Burdigalian age, the Gördes Basin, for which Akgün et al. (2007) suggested an early to middle Serravallian age, while Purvis et al. (2005) based on radiometric dates inferred a late Aquitanian to early Burdigalian age based on radiometric dates, and the Bigadiç Basin, for which Akyol and Akgün (1990) inferred a middle to earliest late Miocene age, while Erkül et al. (2005) suggested an early Burdigalian age, based, again, on radiometric dating. Complementary data, such as vertebrate fossils or radiometrically dated layers, are hence of utmost importance for reliably inferring the age of a fossil locality.
Another issue that hampers the comparison of Neogene sedimentary basins in western Anatolia relates to the two concepts applied for the naming of dispersed fossil pollen and spores. A substantial number of studies have been using the artificial fossil nomenclature (strictly morphology based) for palynomorphs, while in more recent publications, conventional botanical names are used more often. Therefore, it maybe difficult to compare studies for a particular area, potentially leading to highly redundant taxon lists.
The present contribution is the third in a series of papers dealing with the palynology of middle Miocene (MN6-MN7/ 8) deposits of the upper Turgut and Sekköy Member of the Eskihisar Formation in southwestern Anatolia . Previous palynological studies have concentrated on the Eskihisar and the Tınaz lignite mines and vertebrate localities (e.g. Benda 1971; Gemici et al. 1990; Erdei et al. 2002; Akgün et al. 2007; Yavuz-Işık et al. 2011; Koç, 2017; Bouchal et al. 2016 Bouchal et al. , 2017 .
The present investigation focuses on the Salihpaşalar lignite mine located to the south of the main YB that was exploited for a short period between 2012 and 2015. The sections studied in previous papers and in the present paper are strongly correlated by the palynological content of the lignite seams overlying limestones and their age is wellconstrained by vertebrate fossils recently identified from the main coal seam of the Eskihisar lignite mine (electronic supplementary material in Bouchal et al., 2017) and the fossil vertebrate locality Yeni Eskihisar (Sickenberg 1975; Saraç 2003; Wessels 2009; The NOW Community 2018) .
In this paper, I will (i) describe palynological assemblages from a stratigraphic column at Salihpaşalar using a combined scanning electron and light microscopy approach, (ii) compare the palynological records of three lignite mines in the YB, and (iii) discuss the palaeoenvironmental signal of the palynological data from the YB palynofloras. In addition, a list comparing the well-documented YB palynomorphs to morphologically similar pollen of other late early to middle Miocene palynoassemblages of western Anatolian strata was compiled [Supplementary Material (S) 2] . This is an attempt to accommodate previous concepts of palynological nomenclature (strictly morphology based) and modern concepts of applying botanical names to palynomorphs for this region.
Materials and methods

Geological setting
The YB, Muğla, southwestern Turkey, is a southeast-trending graben, up to 50 km long and 15 km wide (Fig. 1a, b) . The basin is divided by an axial bedrock horst (metamorphic cover rocks of the Menderes Massif) in the smaller (ca 12 km long, 1 km wide, south east trending) Tınaz subbasin (Fig. 1b) and the main YB. The northern area of the main basin between Eskihisar and Turgut (west and north of Aladağ Mountain) is segregated from the southern part by a bedrock sill (Fig. 1b; Atalay 1980; Becker-Platen 1970) . The Neogene basin fill is up to 600 m thick and grouped into the Eskihisar Formation (early to middle Miocene), the Yatağan Formation (late Miocene to early Pliocene), and the Milet Formation (middle to late Pliocene). The Eskihisar Formation is subdivided in Turgut Member (reddened alluvial-fan deposits followed by fluviatile deposits and lignites) and Sekköy Member (limnic marls and limestones; Fig. 1c ). For the present study, the type profiles of the Turgut and Sekköy members as designated by Becker-Platen (1970, p. 22 ff. and pp. 26-27) were used as reference points and the boundary placed between the two members where the change from siliciclastic (noncarbonatic) to carbonate sedimentary rocks occurs. Five lignite fields (Eskihisar field, Tınaz field, Bağyaka field, Bayir field, Turgut field) have been prospected in the YB. All economically exploited lignite seams of the YB are confined to the transition zone of the Turgut and Sekköy members of the Eskihisar Formation (Becker-Platen 1970; Inaner et al. 2008 ).
Age of the Salihpaşalar lignite mine section
The stratigraphic chart of the mediterranean and parathetyan realm has been going through several changes since the 1970s; for stratigraphic ages and ranges of Becker-Platen (1970) , the updated corresponding age is provided based on the compiled stratigraphic chart of Neubauer et al. (2015) . In the overview map of the YB, Becker-Platen (1970, pl. 3) assigned an area (ca 2 km long, 0.5 km wide) east of the village of Salihpaşalar to the Sekköy Member (=Sekköy Formation in Becker-Platen). Additionally, the following age constraining fossils are listed (sample localities P419, P431, P434 in Becker-Platen 1970): pulmonate gastropods-Clausilla sp.; OstracodaCytheromorpha zinndorfi, Loxoconcha granosa, Hemicythere folliculosa, Cyprideis cf. littoralis → Helvet to Pannon (=middle to late Miocene age); pharyngeal teeth of cyprinids-"Cypridopsis" biplanata → Torton (=early late Miocene). Atalay (1980) reported two vertebrate fossil localities NEE of the village Salihpaşalar (Salihpaşalar-Kemikalan, Salihpaşalar-Karaağaç; both assigned to MN12, late Tortonian to early Messinian; The NOW Community 2018) and assigned the rocks of this area to the late Miocene Yatağan Formation. So far, the stratigraphic relevant animal taxa of the Salihpaşalar lignite mine have not been investigated (Serdar Mayda, personal communication 2017). The here documented palynoflora corresponds to previously reported pollen floras and leaf assemblages of the YB lignite mines (Tables 1 and 2 ; Bouchal et al. 2016 Bouchal et al. , 2017 Güner et al. 2017) ; for the macro and micro floras, an age of MN6 to MN7/8 is proposed due to their lithostratigraphic position between the vertebrate locality Eskihisar Gallery (MN6) and the younger Yeni Eskihisar locality [MN(7)/8] Wessels 2009 ). Tuff layers from the upper Sekköy Member (Yeni Eskihisar II mammal locality) produced radiometric dates of 13.2 Ma ± 0.35 and 11.2 ± 0.2 (Becker-Platen et al. 1977 ).
The Salihpaşalar mine and other lignite mines of the YB
The Salihpaşalar open cast lignite mine is located close to the D-550 motorway, southeast of the village of Salihpaşalar (Fig. 1b) and is the southernmost part of the Bayir lignite field (Inaner et al. 2008 ). The main lignite seam of the Bayir lignite Atalay (1980) , Becker-Platen (1970) and Inaner et al. (2008) ; basin subdivisions main Yatağan Basin (MYB), Tınaz subbasin (TSB), Eskihisar-Turgut area (ETA); lignite mines Salihpaşalar (A), Tınaz (B), Bağyaka (C) and Eskihisar (D). Asterisk: vertebrate fossil localities (1) Salihpaşalar-Kemikalan (MN12) and Salihpaşalar-Karaağaç (MN12), (2) Yeni Eskhihisar 1 (MN7/8). c Profile of the sampled Salihpaşalar mine section. The sampled section belongs to the Eskihisar Formation and includes the uppermost part of the Turgut Member, which is here considered to be of Langhian (middle middle Miocene) age [1] p. 20 S153622, S153623, S153626, S153627, S153632, S153634.
Conifers (incl. Gntales) Ephedraceae Ephedra sp./Ephedripites (Distachypites) tertiarius [2] p. 10 S153622, S153627, S153634, S153636, S153637, S153639, S153640, S153646, S153648 Cupressaceae Cupressaceae gen. indet. 1 non-papillate/Cupressacites bockwitzensis This study S153631, S153635-S153637, S153641, S153645
Cupressaceae gen. indet. 3 papillate/Sequoiapollenites gracilis S153623, S153627, S153635-S153637, S153641, S153645, Pinus subgenus Pinus sp. This study S153622, S153623, S153630, S153631, S153639
Aquifoliaceae
Ilex sp. This study S153622, S153623, S153627, S153631, S153632, S153634, S153636, S153637, S153639
Betulaceae Alnus sp./Alnipollenites verus [1] p. 31 S153631, S153635-S153637, S153641, S153645
Cannabaceae
Celtis vel Pteroceltis sp. [2] p. 27 S153628, S153635, S153640.
Valeriana sp. This study S153622, S153623, S153626, S153634, S153635, S153637, S153639-S153641 Caryophyllaceae gen. indet. 2 This study S153622, S153623, S153626, S153634, S153635, S153637, S153639-S153641 Droseraceae Drosera sp. This study S153622, S153623, S153627, S153635-S153637, S153639-S153641
This study S153622, S153623, S153627, S153635-S153637, S153639-S153641 Fagaceae Fagus sp. ES except S153626, S153627, S153629, S153631, S153634, S153639
Pterocarya sp. [1] p. 40 S153622, S153623, S153629, S153646. Lythraceae Lythraceae gen. indet. aff. Ammannia This study S153623, S153627, S153631, S153637, S153641, S153645, S153646
Decodon sp. 1 [1] p. 46 S153623, S153631, S153632, S153639
Moraceae/Urticaceae Moraceae/Urticaceae gen. indet. This study S153632, S153634
Rumex sp. ES except S153622, S153626, S153627, S153637-S153640 Ranunculaceae Ranunculaceae gen. indet. [2] p. 14 ES except S153622, S153626, S153627, S153632 Santalaceae Arceuthobium sp. 
S153637
Typhaceae field is up to 18 m thick and split by several faults, leading to highly varying thickness of overburden (5-15 m at  Salihpaşalar lignite mine, up to 493 m in other parts of the  lignite field, see table 3 in Inaner et al. 2008) . Three further opencast lignite mines are currently active in the YB, (i) the Eskihisar lignite mine located west of the Aladağ Mountain exploiting the Eskihisar and Turgut lignite fields; (ii) the Tınaz lignite mine, located in the southern part of the Tınaz subbasin; and (iii) the Bağyaka lignite mine, located in the northen part of the Tınaz subbasin (Fig. 1b) . In recent years, the plant macrofossils and palynogical assemblages of the Eskihisar and Tınaz lignite mines have been the focus of a rather high number of studies (Akgün et al. 2007; Benda 1971; Erdei et al. 2002; Gemici et al. 1990; Güner et al. 2017; Koç, 2017; Yavuz-Işık et al. 2011) .
Sampled stratigraphic section
A stratigraphic column comprising 25 m (hereafter Salihpaşalar section; Fig. 1c ) was sampled at 1-m intervals (mainly siliciclastic and marly sedimentary rocks alternated by lignite seams). Twenty-seven samples were collected of which 16 were suitable for palynological analysis (detailed information on samples is provided in S 1). The base of the Salihpaşalar section starts below the excavated lignite seam (uppermost part of the Turgut Member) with weakly consolidated, blueish-grey to dark grey, micaceous clayey siltstones. They are followed by a section of thin lignite seams (2-20 cm) intercalated with silty claystones (1-10 cm); indeterminable plant debris is common in these layers. This section is succeeded by the main lignite layers, which have a combined thickness of three to four meters. Its lower part is intercalated with thin clayey siltstones (> 1 cm), which are replaced in the upper part by light-grey to blueish-grey marls and clayey limestones (> 1 cm). The succeeding section comprises 19 m of grey clayey limestones and blueish-grey marls (0.01-2 m) alternating with lignites (1-50 cm). Leaf and root fossils as well as gastropods and mollusc shell debris occur in this part of the section but are rare or restricted to single horizons. The following yellowish-grey to yellowish-red clayey limestones were not further investigated or sampled. In 2015, the mining activity ceased and the pit was flooded with groundwater; therefore, the profile is no longer accessible.
Sample processing and data
Sedimentary rock samples were processed following the protocol described in Grímsson et al. (2008) and the same pollen grains were investigated using LM and SEM (single grain method, Zetter 1989) . LM photographs of dispersed fossil pollen were taken with an Olympus BX51 (Fig. 2 ) was generated in C2 vers. 1.7.6, maps and sections were drawn in Adobe Illustrator 15.0.0 and photographs were cropped in Adobe Photoshop 12.0. Sediment samples, processed samples and SEM stubs are stored at the Swedish Museum of Natural History, Stockholm, under accession numbers S153622 to S153648. Table 1 lists all taxa identified for and their occurences through the Salihpaşalar section. A number of taxa have previously been described, discussed and figured from adjacent localities and coeval strata of the upper Turgut and lower Sekköy members . These taxa, although from different lignite mines of the YB, are not described here. Light microscopy and SEM documentation of all palynotaxa is provided in S 3.
Systematic palynology
Algae Class Trebouxiophyceae Friedl, 1995 Family Botryococcaceae Remarks: For remarks, see Bouchal et al. (2016, p. 17) .
Class Zygnematophyceae Round, 1971 Family Zygnemataceae Kützing, 1843 Genus Spirogyra Link, 1820/Ovoidites R. Potonié, 1951 emend. Krutzsch, 1959 Spirogyra sp. 1/Ovoidites lanceolatus Takahashi Description: Zygospore or aplanospore, outline nearly circular to broadly ovoidal, length of axis perpendicular to fissure 85-95 μm (LM, SEM), length of axis parallel to fissure 95-115 μm (LM, SEM); mesospore 2-2.5 μm thick (SEM); verrucate to rugulate (LM, SEM), verrucae diameter 1-2 μm, rugulae length 2-5 μm, rugulae width 1 μm (SEM), predetermined breaking fissure indicated by slightly raised ca 0.5-1 μm broad band spanning from pole to pole.
Remarks: This zygospore/aplanospore falls in the morphological range (shape, size, verrucate sculpture) of the fossil species Cycloovoidites cyclus (Krutzsch and Pacltová 1990; Worobiec 2014) . Zygnemataceae zygospores/aplanospores were combined in the pollen diagram. The fossil species of Ovoidites and Cycloovoidites are commonly associated with shallow, stagnant, oxygen-rich fresh waters and lake margins (see table 1 Remarks: Algal cysts of uncertain affinity were combined in the pollen diagram. Algal cysts indet. 1 differs by psilate surface from algal cysts previously reported from the YB . Lycopodium sp./Retitriletes annotinioides Krutzsch, 1963 (Fig. 4a-c) Description: Spore, oblate, amb convex triangular, equatorial diameter 30-45 μm (LM, SEM); exospore 1.5-2.5 μm thick without sculpture elements, 4-4.5 μm thick including sculpture elements (LM); trilete, laesurae 2/3 to 3/4 of spore radius; reticulate (LM, SEM), sculptural elements more prominent on distal face.
Remarks:
The figured specimen corresponds in size and exospore ornamentation (reticulate) to extant Lycopodium (Tyron and Lugardon 1991) , showing closest similarities to the Lycopodium clavatum type of Wilce (1972) and the Lycopodium annotinum type of Jones and Blackmore (1988 Description: Spore, oblate, amb convex triangular, equatorial diameter 30-40 μm (LM, SEM); exospore 2.3-2.8 μm thick including sculpture elements (LM); trilete, laesurae 2/3 to 3/4 of spore radius; rugulate on distal face (LM, SEM).
Remarks: Spores of this type correspond in size and exospore ornamentation to extant Lycopodiella (Tyron and Lugardon 1991) , with closest morphological similarities to the Lycopodiella cernuum type of Wilce (1972) and the Lycopodiella inundata type of Jones and Blackmore (1988) . The term hamulate has been used to describe the rugulate sculpture of Lycopodiella spores (Krutzsch 1963; Jones and Blackmore 1988 Krutzsch, 1959 (Fig. 3n and S 3-Fig. 2g-i) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 20) .
Incerta sedis Genus Laevigatosporites Ibrahim, 1933 
Monolete spore fam. indet./Laevigatosporites haardti (R. Potonié et Venitz, 1934 ) P.W. Thomson et Pflug, 1953 (Fig. 3o and S 3-Fig. 2j-l) .
Remarks: Several extant fern families (e.g. Aspleniaceae, Davalliaceae, Dryopteridaceae, Gleicheniaceae, Lomariopsidaceae, Oleandraceae, Thelypteridaceae, Vittariaceae, Polypodiaceae; see Tyron and Lugardon 1991) produce psilate, monolete spores similar to the fossil species Laevigatosporites haardti. For descriptions and further remarks, see Bouchal et al. (2016, p. 23; 2017, p. 6 Ephedra sp./Ephedripites (Distachypites) tertiarius Krutzsch, 1970 (Fig. 3p and S 3-Fig. 2m-o) .
Remarks: For descriptions and remarks, see Bouchal et al. (2017, p. 10 Cupressaceae gen. indet. 1 "non-papillate" (Fig. 5a , b and S 3- Fig. 3a-g )
Pollen, shape spheroidal, outline circular with a deep split to spindle-like (folded), diameter 25-40 μm (LM), 20-38 μm (SEM); exine 1-1.5 μm thick (LM); leptoma without papilla (LM, SEM); scabrate (LM), microverrucate (SEM), microverrucae covered with blunt nanoechini, leptoma area less ornamented, orbicules covered with blunt nanoechini, orbicule diameter 0.3-0.6 μm (SEM).
Remarks: Non-papillate pollen is commonly produced by Cupressaceae. No further allocation is possible owing to poor preservation and general lack of diagnostic morphological characters of the available specimens (compare Van CampoDuplan 1951 , 1953 Kedves 1985) . Spindle-shaped non-papillate, ruptured pollen ( Fig. 5a and S 3- Fig. 3a-c (Southworth 1988) leading to its characteristic shape (Fig. 5c ). Owing to this deformed state, no further generic determination is recommended.
Genus Sequoiapollenites Thiergart, 1938 ex R. Potonié, 1958 Cupressaceae gen. indet. 3 "papillate"/Sequoiapollenites gracilis Krutzsch, 1971 (Fig. 5d-g and S 3-Fig. 3l-s) Description: Pollen, shape spheroidal, outline circular, polar axis 23-29 μm (LM), 22-25 μm (SEM), equatorial diameter 26-33 μm (LM), 22-27 μm (SEM), leptoma diameter 15-21 μm (LM), papilla length 2.5-3.5 μm; exine 1-1.5 μm thick (LM); leptoma papillate (LM, SEM), papilla straight to bent; scabrate (LM), microverrucate (SEM), microverrucae covered with blunt nanoechini, leptoma less ornamented (nanoverrucate), orbicules covered with microechini, orbicule diameter 0.2-0.7 μm (SEM). 
Remarks: Unruptured papillate Cupressaceae pollen is much rarer than ruptured pollen due to its germination modus operandi (see above). The here depicted specimens fit within the morphological (size, papilla size) range of extant Taxodioideae and Sequoioideae (Kvavadze 1988) . Macrofossil remains belonging to both subfamilies have been reported from Miocene localities in Turkey (Kasapligil 1977; Mädler and Steffens 1979; Paicheler and Blanc 1981; Gemici et al. 1991 Gemici et al. , 1993 Denk et al. 2017) . Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 25) .
Genus Picea A.Dietr., 1824
Picea sp.
( Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 27 Remarks: Near spherical sacci with narrow attachment to the corpus are characteristic for Pinus subgenus Pinus (Diploxylon) pollen (e.g. Hesse et al. 2009 ). For descriptions and further remarks, see Bouchal et al. (2016, p. 27 ).
Genus Pinus L., 1753 Subgenus Strobus Lemmon, 1895
Pinus subgenus Strobus sp. (Fig. 5m and S 3-Fig. 4q-t) Remarks: Half-spherical sacci with broad attachment to the corpus are characteristic of Pinus subgenus Strobus (Haploxylon) pollen type (e.g. Hesse et al. 2009 ). For descriptions and further remarks, see Bouchal et al. (2016, p. 27 ).
Genus Tsuga Carrière, 1847
Tsuga sp. (Fig. 4m- (Sivak 1978; Miyoshi et al. 2011) . Tsuga pollen with narrow monosaccus and no echini has previously been reported from the Tınaz lignite mine (Bouchal et al. 2017, pl. 7.13-16 Poaceae gen. indet. 1 (Fig. 5p , q and S 3- Fig. 5a -c)
Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 29) .
Poaceae gen. indet. 2 (Fig. 5n , o and S 3- Fig. 5d -f)
Description: Pollen, shape spheroidal, equatorial outline circular, diameter 20-30 μm (LM, SEM); eutectate, exine 1-1.5 μm thick (LM); ulcerate, ulcus diameter 1.4-1.8 μm (SEM), annulus present; scabrate (LM), areolate, nanoechinate, fossulate, 3-9 nanoechini per areola, acute nanoechini (SEM).
Remarks: Poaceae gen. indet. 1, 2 and 3 were combined in the pollen diagram. Several extant Poaceae genera (e.g. Avena L., Oryza L, Phragmites Adanson, Spartina Schreber) produce areolate, nanoechinate pollen (Page 1978; Köhler and Elsbeth 1979) . Poaceae gen. indet. 2 differs from Poaceae gen. indet. 1 by its smaller size and acute nanoechini.
Poaceae gen. indet. 3 (Fig. 5r , s and S 3- Fig. 5g-i Remarks: Poaceae gen. indet. 3 differs from Poaceae gen. indet. 1 and 2 by its markedly larger size and lack of areolae. A number of extant Poaceae genera produce pollen with nonclustered, blunt nanoechini, e.g. Stipa L., Diandrolyra Stapf, Glyceria Nutt. and Secale L. (Page 1978; Köhler and Elsbeth 1979) . Poaceae gen. indet. 3 shares morphological characters (aperture, spaced nanoechini) with pollen previously reported from the Tınaz section, YB , Poaceae gen. indet. 3, p. 12, pl. 5.5-7) but differs by more densely spaced nanoechini.
Family Typhaceae Juss., 1789 Genus Sparganium L., 1753
Sparganium sp. (Fig. 7a, b and S 3- Fig. 5j -l)
Remarks: For descriptions and remarks, see Bouchal et al. (2017, p. 12) .
Genus Typha L., 1753
Typha sp. (Fig. 7c, d and S 3- Fig. 5m -o)
Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 29 Ranunculaceae gen. indet. (Fig. 6g-i) Description: Pollen, shape prolate, outline elliptic in equatorial view, length of polar axis 22-28 μm (LM, SEM), equatorial diameter 18-20 μm (LM), 16-18 μm (SEM); tectate, exine 1.5-2 μm thick (LM), nexine thinner than sexine; tricolpate, colpus length 2/3 to 3/4 of polar axis; scabrate (LM), microechinate, perforate (SEM), microechini base diameter 0.2-0.4 μm (SEM), microechini height 0.2-0.4 μm (SEM). Remarks: For descriptions and remarks, see Bouchal et al. (2017, p. 12 fig. 9G-J) , corresponding in exine architecture and margo presence, but differing by prolate shape and perforate exine sculpture.
Euphorbia sp. 2 (Fig. 6m-o) .
Description: Pollen, shape prolate, outline elliptic in equatorial view, polar axis 31-36 μm (LM), 30-34 μm (SEM), equatorial diameter 22-28 μm (LM), 21-25 μm (SEM); eutectate, exine 2-2.5 μm thick (LM), nexine thinner than sexine, thickened in aperture area; tricolporate, endoporus circular, colpus length 3/4 to 5/6 of polar axis; microreticulate (LM), microreticulate to fossulate-perforate (SEM).
Remarks: Euphorbia sp. 2 corresponds in size and sunken colpi to type 2-Euphorbia nutans of El-Ghazaly and Chaudhary (1993), which is produced by several not closely related Euphorbia species.
Family Salicaceae Mirb., 1815 Genus Salix L., 1753
Salix sp. (Fig. 7h , i and S 3- Fig. 6g -l)
Remarks: For descriptions and remarks, see Bouchal et al. (2017, p. 14 Alnus sp./Alnipollenites verus (R.Potonié, 1931) R. Potonié, 1931 (Fig. 7j and S 3-Fig. 6m-o) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 33) .
Genus Betula L., 1753
Betula sp. 1 (Fig. 7k , l and S 3- Fig. 7a -c) Fig. 7 LM overview (a, c, e, g-p, r, t, v, x, z, aa, cc, ee, ff Remarks: Dispersed and poorly preserved pollen of Corylus, Ostrya and Morella vel Myrica is difficult to unambiguously assign to one of these genera using only LM, owing to a high degree of morphological similarities (cf. Edwards 1981) . Therefore, these three taxa were combined in the pollen diagram in the category Corylus/Ostrya/Morella vel Myrica. So far, only macrofossils of Myrica have previously been reported from the YB (Güner 2016; Güner et al. 2017) . For descriptions and remarks, see Bouchal et al. (2016, p. 34) .
Genus Ostrya Scop., 1760
Ostrya sp. (Fig. 7q and S 3-Fig. 7m-o Quercus sp. 1 (Quercus sect. Cerris) (Fig. 7v , w and S 3- Fig. 8g-i) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 36 , as Quercus Group Cerris).
Quercus sp. 2 (Quercus sect. Ilex) (Fig. 7x , y and S 3- Fig. 8j -l) Fig. 8 LM overview (a-c, e , g, i-l, o, r-w, y, aa), SEM overview (m, p, bb) and detail (d, f, h, n, q, t, y, aa) micrographs of Juglandaceae, Myricaceae, Cannabaceae, Ulmaceae, Geraniaceae, Lythraceae, Malvaceae, Amaranthaceae, Caryophyllaceae, Polygonaceae and Sapindaceae pollen. a, b Cyclocarya vel Pterocarya sp. (a) exceptionally large specimen, PV (S153646), (b) PV (S153629). c, d Morella vel Myrica sp. (S153637), PV. e, f Celtis vel Pteroceltis (S153632), PV. g, h Cedrelospermum sp. (S153635), PV. i Ulmus sp. (S153629), PV. j Zelkova sp. (S153646), PV. k Erodium sp. (S153622), PV. l-n Decodon sp. 1 (S153635), EV. m-q Decodon sp. 2 (S153627), EV. r Tilia sp./Intratriporopollenites instructus (S153633), PV. s, t Amaranthaceae gen. indet. 1 (S153622). u Amaranthaceae gen. indet. 2 (S153623). v, w Caryophyllaceae gen. indet. 1 (S153622). x, y Caryophyllaceae gen. indet. 2 (S153622). z, aa Rumex sp. (S153623), EV. bb-cc Acer morphotype 1 (S153627), EV. dd-ee Acer morphotype 2 (S153623), EV. Abbreviations: PV, polar view; EV, equatorial view. Scale bars 10 μm (a-c, e, g, i-m, o, p, r-z, bb,dd, ee), 1 μm (d, f, h, n, q, aa, cc) Celtis vel Pteroceltis sp. (Fig. 8e , f and S 3- Fig. 10j-l) Remarks: For descriptions and remarks, see Bouchal et al. (2017, p. 16 ).
Family Moraceae Gaudich., 1835/Urticaceae Juss., 1789 Moraceae/Urticaceae gen. indet. (Fig. 9a-c) Description: Pollen, outline circular to convex triangular in polar view, equatorial diameter 12-16 μm (LM), 11-14 μm (SEM); tectate, exine 1-1.5 μm thick (LM); triporate (LM, SEM), pores circular, pore diameter 1.3-1.8 μm (SEM); scabrate (LM), microverrucate, nanoechinate (SEM).
Remarks: Pollen of this type is morphologically (size, aperture, exine sculpture) similar to the Urticaceae Parietaria L., e.g. P. judaica L., P. officinalis L. (Diethart 2005; Halbritter 2015) , and Moraceae pollen, e.g. Morus alba type of Punt and Malotaux (1984) . Family Rosaceae Juss., 1789
Rosaceae gen. indet. 1 (Fig. 9d-f) Description: Pollen, prolate, outline elliptic in equatorial view, length of polar axis 10-12 μm (LM, SEM), equatorial diameter 7-10 μm (LM, SEM); eutectate, exine 1-1.5 μm thick (LM), tricolporate, ectocolpus length 3/4 to 5/6 of polar axis (SEM); psilate (LM), striate, (SEM), striae parallel to perpendicular to polar axis, striae 0.1-0.2 μm wide (SEM).
Remarks: Rosaceae gen. indet. 1 and 2 were combined in the pollen diagram. Assignment of tricolporate, striate perforate Rosaceae pollen to subfamily or genus level is difficult due to a high degree of morphological overlap (Hebda et al. 1988a (Hebda et al. , 1988b Chinnappa 1990, 1994, Cedrelospermum sp. (Fig. 8g , h and S 3- Fig. 10m-o) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 42) .
Genus Ulmus L., 1753
Ulmus sp. (Fig. 8i and S 3-Fig. 11a-c) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 44) .
Genus Zelkova Spach, 1841
Zelkova sp. (Fig. 8j and S 3- Fig. 11d-f and Ginoria Jacq. produce pollen corresponding to the fossil pollen in size, aperture and presence of pseudocolpi (Graham et al. 1985 (Graham et al. , 1987 Graham et al. 2011) . Pollen of Ammannia displays closest morphological similarities (pollen shape, length of pseudocolpi) but differs by its exine sculpture; Lythraceae gen. indet. aff. Ammannia has much broader/larger rugulae. Identical pollen has previously been described from Karpatian sediments (late early Miocene) of the Korneuburger Basin, Austria (Hofmann et al. 2002) , where this type also cooccurs with pollen of Decodon. Lythraceaepollenites bavaricus Thiele-Pfeiffer (Thiele-Pfeiffer 1980; Stuchlik et al. 2014 ) corresponds in size, shape, aperture (tricolporate) and presence of pseudocolpi with the present pollen; pollen of extant Lawsonia, Rotala L. and Ammannia has been compared to this fossil species.
Genus Decodon J.F.Gmel., 1791
Decodon sp. 1 (Fig. 8l -n and S 3- Fig. 11j-l) Remarks: For descriptions and remarks, see Bouchal et al. (2016, p. 44) .
Decodon sp. 2 (Fig. 8o -q and S 3- Fig. 11m-o) Description: Pollen, shape prolate, elliptic in equatorial view, length of polar axis 14-18 μm (LM), 14-17 μm (SEM), equatorial diameter 10-14 μm (LM), 10-12 μm (SEM); eutectate, exine 1.5-2 μm thick (LM); tricolporate, in some specimens ectocolpus with bridge, colpus length 1/2 to 2/3 of polar axis (SEM), area surrounding endoporus thickened (LM); psilate (LM), rugulate, fossulate, perforate (SEM).
Remarks: Decodon sp. 1 and 2 were combined in the pollen diagram. Decodon sp. 2 differs by rugulate sculpture and absence of psilate areas from Decodon sp. 1 and corresponds to Decodon morphotype 5 of Grímsson et al., 2012, figs. 3D-L and 5J-L) . Fig. 10 LM overview (a, d, g, j, m) , SEM overview (b, e, h, k, n) and SEM detail (c, f, i, l, o, p Tilia sp./Intratriporopollenites instructus (R. Potonié, 1931) P.W. Thomson et Pflug, 1953 ( Fig. 8r and S 3-Fig. 12a-c) Description: For detailed descriptions, see Bouchal et al. (2016, p. 46 , as Tilia sp.).
Remarks: Tilia sp./I. instructus falls within the morphological range of this fossil species and strongly resembles pollen of extant T. platyphyllos Scop. (Christensen and Blackmore 1988 ; compare striae on reticulum in S 3- Fig. 12c to Perveen et al. 2004 , fig. 4g ; Stuchlik et al. 2014; Zhang and Chen 1984 Knobloch and Kvaček, 1965; Worobiec et al. 2010) , is absent from the Neogene fossil record of Greece and Turkey (e.g. Gemici et al. 1990 , Gemici and Akgün, 1992 , Gemici et al., 1993 Mädler and Steffens 1979; Velitzelos et al. 2014 ).
Order Sapindales Juss. ex Bercht. et J.Presl, 1820
Sapindales fam. et gen. indet. (Fig. 9m-o) Description: Pollen, shape prolate, elliptic in equatorial view, lobate in polar view, length of polar axis 25-30 μm (LM, SEM), equatorial diameter 15-19 μm (LM, SEM); semitectate, exine 2.5-3 μm thick, sexine thicker than nexine; tricolporate, ectocolpus length 3/4 to 5/6 of polar axis (LM, SEM), endoporus rhombic to circular, costae present, costae reaching polar colpus endings (LM); scabrate (LM), rugulate to striate, fossulate, perforate (SEM).
Remarks: The morphological characteristics of this pollen type are shared by a number of families within the Sapindales (Erdtman 1952) , and hence determination down to the family level is not possible.
Family Sapindaceae Juss., 1789 Genus Acer L., 1753
Acer morphotype 1 (Fig. 8bb , cc and S 3- Fig. 13g -i)
Description: For detailed descriptions and remarks, see Bouchal et al. (2017, p. 18) .
Acer morphotype 2 (Fig. 8dd , ee and S 3- Fig. 13j -l) Description: For detailed descriptions and remarks, see Bouchal et al. (2017, p. 21 , as Acer morphotype 3).
Order Santalales R.Br. ex Bercht. et J.Presl, 1820 Family Santalaceae R.Br., 1810 Genus Arceuthobium M.Bieb., 1820
Arceuthobium sp. (Fig. 6d, f) Description: Pollen, shape spheroidal, outline circular, diameter (including echini) 27-33 μm (LM), 21-26 μm (SEM); possibly atectate, exine ca 1 μm thick (LM), sexine thinner than nexine; heterocolpate, tricolpate with three pseudocolpi, colpi and pseudocolpi indistinct in LM, ectocolpi length 2/3 of polar axis, pseudocolpi length ½ of polar axis (SEM); echinate (LM), echinate, weakly nanoverrucate, perforate (SEM), echini base diameter 0.5-1.5 μm (SEM), echini length 0.9-2.1 μm (SEM), a number of echini have broken off, circular abscission marks visible (Fig. 6f, arrow) Remarks: The fossil Salihpaşalar specimen corresponds by aperture, size range and exine sculpturing to extant members of Arceuthobium (Erdtmann 1952; Hawksworth and Wiens 1972) , with closest similarities in exine sculpture to A. pusillum Peck. Extant members of this genus are parasitic on Pinaceae or Cupressaceae (Hawksworth and Wiens 1972) . Fig. 11 LM overview (a, c, e, f, g, h, j, k, m, n, p, t, v, x, z) , SEM overview (l, o, q, s, u, w, y, aa) and detail (b, d, i) micrographs of Eucommiaceae, Aquifoliaceae, Asteraceae, Caprifoliaceae and Apiaceae pollen. a, b Eucommia sp./Tricolpopollenites parmularius (S153623), EV. c, d Ilex sp. (S153637), PV. e Asteroideae type 2 (S153623), EV. f Asteroideae type 3 (S153648), EV. g Asteroideae type 1 (S153648), EV. h, i Asteroideae type 5 (S153622), EV. j Asteroideae type 4 (S153622). k, l Cichorioideae gen. indet. (S153623). m Dipsacus vel Cephalaria (S153641), (left) PV, (right) EV. n, o Apiaceae type 1 (S153623), EV. p, q Apiaceae type 2 (S153623), EV. r, s Apiaceae type 3 (S153623), EV. t, u Apiaceae type 4 (S153641), EV. v, w Apiaceae type 5 (S153623), EV. x, y Apiaceae type 6 (S153622), EV. z-aa Saniculoideae gen. indet. (S153622), EV. Abbreviations: PV, polar view; EV, equatorial view. Scale bars, 10 μm (a, c, f-aa),
Order Caryophyllales Takht., 1967 Family Amaranthaceae Juss., 1789
Amaranthaceae gen. indet. 1 (Fig. 8s , t and S 3- Fig. 12g-i) Description: Pollen, shape spheroidal, outline circular, diameter 15-20 μm (LM, SEM); eutectate, exine 1.5-2 μm thick (LM), sexine thicker than nexine; pantoporate (45+), pori diameter 0.5-1 μm (SEM), pori sunken, operculate, operculum ornamented with 3-8 nanoechini; scabrate (LM), nanoechinate, perforate (SEM).
Remarks: Amaranthaceae gen. indet. 1, 2 and 3 were combined in the pollen diagram. Amaranthaceae gen. indet. 2 differs from Amaranthaceae gen. indet. 1 and 3 by smaller size, fewer pores and operculi with fewer echini.
Amaranthaceae gen. indet. 2 ( Fig. 8u and S 3- Fig. 12d -f).
Description: For detailed descriptions and remarks, see Bouchal et al. (2016, p. 50 , as Amaranthaceae vel Chenopodiaceae gen. indet. 2).
Amaranthaceae gen. indet. 3 (Fig. 10g-i and S 3- Fig. 12j-l) Description: Pollen, shape spheroidal, outline circular, diameter 10-15 μm (LM, SEM); eutectate, exine 1.5-2 μm thick (LM), sexine thicker than nexine; pantoporate (18+), pori diameter 1-1.5 μm (SEM), pori sunken, operculate, operculum ornamented with 15-25 nanoechini; scabrate (LM), nanoechinate, perforate (SEM).
Remarks: Amaranthaceae gen. indet. 3 differs by its smaller size and operculi with a higher number of nanoechini from Amaranthaceae gen. indet. 1 and 2. Strong morphological similarities between the Ranunculaceae Thalictrum L. (Clarke et al. 1991 ) and the fossil species Thalictrumpollis thalictroides Stuchlik (Stuchlik et al. 2009 ) can be observed using LM. Using SEM Amaranthaceae pollen reveals nanoechinate and perforate exine sculpturing, whereas Thalictrum lacks perforations and its nanoechini are more evenly spaced (compare Clarke et al. 1991) .
Family Caryophyllaceae Juss., 1789 Caryophyllaceae gen. indet. 1 (Fig. 8v , w and S 3- Fig. 12m-o) Description: Pollen, shape spheroidal, outline polygonal to weakly circular, diameter 30-35 μm (LM, SEM); eutectate, exine 2-3 μm thick (LM), nexine thinner than sexine, pantoporate, pori diameter 4-7 μm (SEM), number of pori 15-20, pori sunken; scabrate (LM), nanoechinate, perforate (SEM), nanoechini evenly spaced (SEM).
Caryophyllaceae gen. indet. 2 (Fig. 8x , y and S 3- Fig. 13a-c) Description: Pollen, shape spheroidal, outline polygonal to weakly circular, diameter 29-32 μm (LM, SEM); eutectate, exine 3-4 μm thick (LM), nexine thinner than sexine, pantoporate, pori diameter 3.5-4.5 μm (SEM), number of pori 10-15 (LM), pori sunken, operculate (SEM); scabrate (LM), nanoechinate, perforate (SEM), nanoechini evenly spaced, operculum with weak ornamentation (SEM).
Remarks: Caryophyllaceae gen. indet. 1 and 2 were combined in the pollen diagram. Caryophyllaceae gen. indet. 2 differs from Caryophyllaceae gen. indet. 1 by smaller pores, smaller perforations and fewer apertures. Pollen of this family has been reported previously from YB (Table 2) .
Family Droseraceae Salisb., 1808 Genus Drosera L., 1753
Drosera sp. (Fig. 10a-c) Description: Pollen, tetrahedral tetrad, single pollen shape spheroidal to oblate, tetrad diameter 80-100 μm (LM), single pollen diameter 45-65 μm (LM); atectate, nexine 1.5-2 μm thick on distal face (LM); aperture indistinct, pores in equatorial area; echinate, microechinate (LM, SEM), echini length 2.5-3.5 μm (SEM), microechini length 0.7-1 μm (SEM).
Remarks: Extant pollen of Drosera rotundifolia L. (Halbritter et al. 2012 ) and the D. rotundifolia type of Punt et al. (2003) correspond the Salihpaşalar specimen by the presence of echini and microechini.
Family Polygonaceae Juss., 1789 Genus Persicaria (L., 1753) Mill., 1754/Persicarioipollenites Krutzsch 1962 emend. Krutzsch, 1966 Persicaria sp./Persicarioipollenites pliocenicus Krutzsch, 1962 ( Fig. 10d-f ) Fig. 12 LM overview (a, d, g, j, n) , SEM overview (b, e, h, k, o) and SEM detail (c, f, i, l, m, p, q) micrographs of Oleaceae, Asteraceae, Adoxaceae and Caprifoliaceae pollen. a-c Oleaceae gen. indet. 2 (S153623), PV. d-f. Oleaceae gen. indet. 3 (S153623), EV, (f) brochi with free-standing columellae, g-i Artemisia sp. (S153623), (g, h) EV. j-m Viburnum sp. (S153631), EV, free-standing (j) colpus detail. n-q Valeriana sp. (S153636), EV, (m) exine sculpture detail, (n) colpus detail. Abbreviations: PV, polar view; EV, equatorial view. Scale bars, 10 μm (a, b, d, e, g, h, j, k, n, o), 1 μm (c, f, i, l, m, p, q) b Description: Pollen, shape spheroidal, outline circular, diameter 60-70 μm (LM, SEM); semitectate, exine 5-6 μm thick (LM), sexine thicker than nexine; pantoporate, pori diameter 2-3 μm (SEM), lumen containing a porus slightly smaller; reticulate, +/− homobrochate (LM, SEM), lumen with freestanding columellae (clava-like), muri duplicolumellate (SEM), porus membrane granulate (Fig. 10f) Remarks: Persicaria sp. corresponds (reticulate, pantoporate, duplicolumellate muri) to pollen of the extant genus, with closest similarities to the Polygonum persicaria type of Van Leeuwen et al. (1988) . Akgün and Akyol (1999, fig. 20 .40) figured a morpholgically similar grain from the Menderes Graben, Turkey.
Genus Rumex L., 1753
Rumex sp. (Fig. 8z , aa and S 3- Fig. 13d -f)
Description: For detailed descriptions and remarks, see Bouchal et al. (2016, p. 52) . Order Ericales Bercht. et J.Presl, 1820 Family Sapotaceae Juss., 1789
Sapotaceae gen. indet. (Fig. 10j-l) Description: Pollen, shape prolate, outline elliptic in equatorial view, length of polar axis 30-40 μm (LM), 24-32 μm (SEM), equatorial diameter 25-34 μm (LM), 20-28 μm (SEM); eutectate, exine 2-3.5 μm thick (LM), nexine thinner than sexine, nexine thickened in aperture area (costa), costa not reaching apical ends of colpus; tetracolporate, ectocolpus length 3/4 to 5/6 of length of polar axis, endoporus quadrangular, framed by costa; scabrate (LM), nanoverrucate, perforate (SEM), nanoverrucae and perforations evenly spaced.
Remarks: Extant Sapotaceae pollen has been studied extensively by Harley (1991) ; perforate, nanoverrucate (finely granulate in Harley 1991) exine sculpture, corresponds to Harley's pollen type IA, which is found in several genera of tribus Sapoteae [e.g. Mimusops L., Payena A.de Candolle, Madhuca Hamilton ex J.F.Gmelin (Harley 1991; Swenson and Anderberg 2005) ]; extant genera of this tribus have a palaeotropical distribution (Pennington 2004) . Sapotaceae pollen differing in aperture has been reported from the YB (Bouchal et al. 2017, p. 21, pl. 11.8-10) .
Order Garryales Mart., 1835 Family Eucommiaceae Engl., 1907
Genus Eucommia Oliv., 1895/Tricolpopollenites Pflug et P.W.Thomson in P.W. Thomson et Pflug, 1953 Eucommia sp./Tricolpopollenites parmularius (R. Potonié, 1935 ) P.W. Thomson et Pflug, 1953 ( Fig. 11a-,b and S 3- Fig. 13m-o) Description: For detailed descriptions and remarks, see Bouchal et al. (2016, p. 54 Barento et al. 1987; Punt et al. 1991; Guo et al. 1994; Jones et al. 1995; Li et al. 2010; Miyoshi et al. 2011) ]. This makes identification of dispersed Oleaceae pollen to the genus level difficult. Oleaceae gen. indet. 1, 2 and 3 were combined in the pollen diagram.
Oleaceae gen. indet. 1 (Fig. 10m-o) Description: Pollen, shape spheroidal, outline circular in equatorial view, lobate to circular polar view, length of polar axis 20-26 μm (LM), 22-25 μm (SEM), equatorial diameter 17-23 μm (LM), 15-19 μm (SEM); atectate, exine 2-2.5 μm thick (LM), nexine thinner than sexine; tricolporate, ectocolpus length 2/3 to 3/4 of polar axis (LM, SEM); reticulate (LM, SEM), muri width 0.8-1.2 μm (SEM), muri crested with distinct ridges and nanoechini, lumina of irregular shape and size (SEM).
Remarks: Muri crested with distinct ridges and nanoechini are the defining characters of Oleaceae gen. indet. 1. Extant Olea L. and Chionanthus L. (Renault-Miskovsky et al. 1976; Barento et al. 1987; Nilsson 1988; Punt et al. 1991; Guo et al. 1994; Sachse 2001 ) produce pollen of similar morphology. Similar pollen has previously been reported from the YB (Bouchal et al. 2016, p. 56, fig. 22D -F, as Oleaceae gen. indet. 4; Bouchal et al. 2017, p. 25, pl. 12.7-9 , as Oleaceae gen. indet. 4).
Oleaceae gen. indet. 2 (Fig. 12a-c ) Fig. 13 LM overview (a, e, h, k, n) , SEM overview (b, f, i, l, o) and SEM detail (c, g, j, m, p) micrographs of Asteraceae, Araliaceae and undetermined pollen. a-d Centranthus sp. (S153631), PV, (c) exine sculpture detail, (d) colpus membrane detail. e-g Araliaceae gen. indet. (S153641), EV. h-j Pollen type 1 (S153623), (h, i) pollen agglomeration, (j) exine sculpture detail. k-m Pollen type 2 (S153632), EV. n-p Pollen type 3 (S153637), PV. Abbreviations: PV, polar view; EV, equatorial view. Scale bars, 10 μm (a, b, e, f, h, i, k, l, n, o), 1 μm (c, g, j, m, p) b Description: Pollen, shape prolate, outline elliptic in equatorial view, length of polar axis 22-27 μm (LM), 22-25 μm (SEM), equatorial diameter 17-23 μm (LM), 15-19 μm (SEM); atectate, exine 2-2.5 μm thick (LM), nexine thinner than sexine; tricolporate, ectocolpus length 2/3 to 3/4 of polar axis (LM, SEM); reticulate (LM, SEM), muri width 0.8-1.2 μm (SEM), muri with weak perpendicular ridges, lumina of irregular shape and size, lumina psilate (SEM).
Remarks: Oleaceae gen. indet. 2 can be distinguished from Oleaceae gen. indet. 1 and 3 by its perpendicular ridged reticulum. Similar pollen has previously been reported from the YB (Bouchal et al. 2016, p. 56 Oleaceae gen. indet. 3 ( Fig. 12d-f) Description: Pollen, shape spheroidal, outline circular in equatorial view, lobate to circular in polar view, length of polar axis 21-25 μm (LM), 20-23 μm (SEM), equatorial diameter 20-24 μm (LM), 19-22 μm (SEM); atectate, exine 2.5-3 μm thick (LM), nexine thinner than sexine; tricolporate, ectocolpus length 2/3 to 3/4 of polar axis (LM, SEM); reticulate (LM, SEM), muri width 0.8-1.2 μm (SEM), muri with weak nanoechini, lumina of irregular shape and size, lumina with freestanding columellae (SEM).
Remarks: Oleaceae gen. indet. 3 is defined by muri crested with weak nanoechini and wide lumina with freestanding columellae. Similar pollen has been reported from the YB (Bouchal et al. 2016, p. 56, fig. 21A -C, as Oleaceae gen. indet. 3, differing by psilate lumina; Bouchal et al. 2017, p. 23, pl. 12.4-6, Ilex sp. (Fig. 11c, d and S 3- Fig. 14a-c) Remarks: For detailed descriptions and remarks, see Bouchal et al. (2017, p. 25) .
Order Asterales Link, 1829 Family Asteraceae Berchthold et Presl, 1820 Subfamily Asteroideae Lindl Asteroideae type 1 (Fig. 11g and S 3-Fig. 14d-f) Remarks: For detailed descriptions and remarks, see Bouchal et al. (2017, p. 25 , as Asteroideae type 1). Asteroideae types 1 to 5 clearly belong to this subfamily (compare Punt and Hoen 2009); due to poor preservation (folded, broken, deformed grains), the encountered echinate pollen cannot be assigned to particular genera. The here used types are purely artificial and of no taxonomic value. Artemisia and Asteroideae types 1 to 5 were combined in the pollen diagram.
Asteroideae type 2 ( Fig. 11e and S 3- Fig. 14g -i)
Description: Pollen, shape spheroidal, outline circular in equatorial view, length of polar axis 15-20 μm (LM, SEM), equatorial diameter 15-20 μm (LM, SEM); exine including echini 3-4 μm thick (LM), sexine thicker than nexine; tricolporate, ectocolpus length 1/2 to 2/3 of polar axis; echinate (LM), echinate, perforate (SEM), echinus base diameter 2-2.5 μm (SEM), echini acute and short, echinus length 1-2 μm (SEM), perforations extending to upper half of echini, echini densely spaced.
Remarks: Asteroideae type 2 is defined by small size, densely spaced broad based echini and small perforations.
Asteroideae type 3 ( Fig. 11f and S 3-Fig. 14j-l) Description: Pollen, shape prolate, outline elliptic in equatorial view, length of polar axis 20-30 μm (LM, SEM), equatorial diameter 15-20 μm (LM, SEM); exine including echini 2-3 μm thick (LM), sexine thicker than nexine; tricolporate, ectocolpus length 1/2 to 2/3 of polar axis; echinate (LM), echinate, perforate (SEM), echinus base diameter 1-1.5 μm (SEM), echini acute and short, echinus length 1-1.5 μm (SEM), perforations extending to lower third of echini, echini widely spaced.
Remarks: Asteroideae type 3 differs by thinner exine and small, more widely spaced echini from the remaining four Asteroideae pollen types.
Asteroideae type 4 ( Remarks: For detailed descriptions and remarks, see Bouchal et al. (2016, p. 58 , as Asteroideae type 2).
Asteroideae type 5 (Fig. 11h , i and S 3- Fig. 15a-c) Description: Pollen, shape prolate, outline elliptic in equatorial view, length of polar axis 30-35 μm (LM, SEM), equatorial diameter 25-30 μm (LM, SEM); exine including echini 3.5-5 μm thick (LM), sexine thicker than nexine; tricolporate, ectocolpus length 2/3 to 3/4 of polar axis; echinate, perforate (LM, SEM), echinus base diameter 3-4 μm (SEM), echini blunt and short, echinus length 1.5-2 μm (SEM), perforations extending to upper third of echini.
Remarks: The characters defining Asteroideae type 4 are distinctly large perforations (visible in LM, Fig. 11h ), a thick exine and blunt echini, clearly setting it apart from the other Asteroideae pollen types.
Genus Artemisia L., 1753
Artemisia sp. (Fig. 12g-i Subfamily Cichorioideae Chevall., 1828
Cichorioideae gen. indet. (Fig. 11k , l and S 3- Fig. 15g-j) Description: Pollen, shape spheroidal, outline polygonal, pollen diameter 30-40 μm (LM, SEM); lophate, exine including lophae and echini 3-6 μm thick (LM), nexine thinner than sexine; tricolporate, colpus membrane granulate, lacune forming bridge over edoporus; lophate, echinate, perforate (LM, SEM), echini acute, echinus base diameter 0.8-1.3 μm (SEM, LM), echinus height 1.5-2 μm (SEM), echini without perforations, echini present only on lophae, lophae perforate, interporal lacuna perforate, abporal lacuna psilate.
Remarks: Cichorioideae gen. indet. can be assigned to the Lactuca sativa type of Blackmore (1984) owing to the position and presence of perforate lacunae.
Order Dipsacales Juss. ex Bercht. et J.Presl, 1820 Family Adoxaceae E.Mey., 1839
Genus Viburnum L., 1753
Viburnum sp. (Fig. 12j-m) Description: Pollen, shape prolate, outline elliptic, length of polar axis 28-33 μm (LM, SEM), equatorial diameter 18-23 μm (LM, SEM); semitectate, exine 2-3 μm thick (LM), sexine thicker than nexine; tricolporate, porus diameter 2-3 μm (SEM), endoporus circular, colpus length 2/3 to 3/4 of polar axis, costae reaching polar colpus endings; reticulate, +/− homobrochate in mesocolpium and polar areas, reticulum condensed in aperture areas (SEM), lumen with freestanding columellae (SEM), muri smooth and elevated by columellae.
Remarks: Viburnum sp. corresponds in its morphological characters (tricolporate apertures, reticulate tectum, reticulum condensed in aperture areas, lumina with freestanding columellae) to the extant pollen of this genus (Maciejewska 1997) , with closest similarities to pollen "class A" of Donoghue (1985) , which is commonly found in this genus. Family Caprifoliaceae Juss., 1789 Subfamily Dipsacoideae Eaton Genus Dipsacus L., 1753/Cephalaria Schrad. 1818
Dipsacus vel Cephalaria sp. (Fig. 11m) Remarks: For detailed descriptions and remarks, see Bouchal et al. (2017, p. 27 ).
Subfamily Valerianoideae (Valerianaceae Batsch, 1802) Genus Valeriana L., 1753
Valeriana sp. (Fig. 12n-q) Description: Pollen, shape prolate, length of polar axis 35-47 μm (LM, SEM), equatorial diameter 30-38 μm (LM, SEM); eutectate, exine 3-4 μm thick including echini (LM), sexine thicker than nexine; tricolpate, (LM, SEM), ectocolpus length 2/3 to 3/4 of polar axis; microechinate (LM), microechinate (more numerous), nanoechinate, perforate (SEM), area surrounding microechini slightly raised (weak verrucae), micro-and nanoechini blunt (obtuse), colpus membrane nanoechinate (SEM).
Remarks: The available specimen corresponds by its exine architecture and microechinae situated on weak verrucae to the Valeriana officinalis type of Clarke and Jones (1977) Genus Centranthus DC, 1805
Centranthus sp. (Fig. 13a-d) Description: Pollen, outline in polar view lobate to circular, equatorial diameter 30-37 μm (LM, SEM); eutectate, exine 2.5-3.5 μm thick (LM), sexine thicker than nexine; tricolpate, ectocolpus length 3/4 to 5/6 of polar axis, sunken, colpus ends acute; microechinate (LM), microechinate (more numerous), nanoechinate, perforate (SEM), micro-and nanoechini acute, colpus membrane covered with acute microechini.
Remarks: Centranthus sp. corresponds in several characteristics (exine architecture, exine ornamentation, aperture, microechinate colpus membrane) to extant Centranthus ruber type of Clarke and Jones (1977) and Centranthus of Clarke (1978) .
Order Apiales Nakai, 1930 Family Apiaceae Lindl., 1836
Apiaceae type 1 (Fig. 11n , o and S 3- Fig. 15k -n)
Description: Pollen, shape prolate, length of polar axis 19-22 μm (LM, SEM), equatorial diameter 10-14 μm (LM, SEM); eutectate, exine 1-1.5 μm thick in apex area, 2-2.5 μm in mesocolpium area (LM), sexine thicker than nexine, outer contour convex, inner contour weakly concave; tricolporate, slit-like ectocolpus with bridge in porus area (LM, SEM), ectocolpus length 1/2 to 2/3 of polar axis, endoporus circular; scabrate (LM), microrugulate, fossulate, perforate (SEM), sculpturing in aperture area pronounced rugulate, fossulate (loosely packed), sculpturing in mesocolpium and apex area more perforate (more densly packed).
Remarks: Apiaceae types 1 to 6 were combined in the pollen diagram. For the morphological description of Apiaceae type pollen, the nomenclature of Punt (1984) is used. Apiaceae type 1 has strong morphological similarities (colpus length, exine thickened in mesocolpium) to the Conium type of Beug (2004) , with closest similarities to Falcaria vulgaris Bernh. (Beug, 2004, plate 23, figs 19-20) , and the F. vulgaris type of Punt (1984) but differs by its smaller size.
Apiaceae type 2 (Fig. 11p , q and S 3- Fig. 15o-r) Description: Pollen, shape prolate, length of polar axis 17-19 μm (LM, SEM), equatorial diameter 8-10 μm (LM, SEM); eutectate, exine 1-1.5 μm thick in apex area, 2-2.5 μm in mesocolpium area (LM), sexine thicker than nexine, outer contour convex, inner contour straight; tricolporate, slit-like ectocolpus with (weakly raised) bridge in porus area (LM, SEM), ectocolpus length 3/4 to 5/6 of polar axis, endoporus circular; scabrate (LM), microrugulate, fossulate, perforate (SEM).
Remarks: This pollen type falls in the morphological range of Sison amomum type of Punt (1984) and Berula erecta group of Beug (2004) Apiaceae type 3 (Fig. 11r , s and S 3- Fig. 16a-d) Description: Pollen, shape prolate, length of polar axis 24-28 μm (LM, SEM), equatorial diameter 13-17 μm (LM, SEM); eutectate, exine 2-2.5 μm thick in apex area (LM), nexine thickened in porus area, in all other areas sexine either same thickness as nexine or thicker than nexine, outer contour convex, inner contour distinctly concave curved in porus area; tricolporate, slit-like ectocolpus (LM, SEM), ectocolpus length 3/4 to 5/6 of polar axis, endoporus elliptic; scabrate (LM), microrugulate, fossulate, perforate (SEM), sculpturing in mesocolpium and aperture area loosely packed, sculpturing in apex area more densly packed (SEM).
Remarks: Apiaceae type 3 has strong morphological similarities to the Oenanthe fistulosa type of Punt (1984) and to O. fistulosa L. in Beug (2004, pl. 23, figs. 10-12) .
Apiaceae type 4 (Fig. 11t, Description: Pollen, shape prolate, length of polar axis 16-19 μm (LM, SEM), equatorial diameter 9-11 μm (LM, SEM); eutectate, exine 1.5-2 μm thick in apex area (LM), outer contour convex, inner contour not detectable; tricolporate, slit-like ectocolpus (LM, SEM), ectocolpus length 3/4 to 5/6 of polar axis; scabrate (LM), microrugulate, fossulate, perforate (SEM), sculpturing in mesocolpium and aperture area loosely packed, sculpturing in apex area more densly packed, perforate (SEM).
Remarks: Apiaceae type 4 is poorly preserved, its dimensions (size, colpus length) are similar with Apiaceae type 3 but differences in exine sculpturing set this type apart from cooccurring pollen types.
Apiaceae type 5 (Fig. 11v , w and S 3- Fig. 16i-l) Description: Pollen, shape prolate, length of polar axis 23-26 μm (LM, SEM), equatorial diameter 11-14 μm (LM, SEM); eutectate, exine 1.5-2 μm thick (LM), sexine thicker than nexine, outer contour straight, inner contour weakly convex; tricolporate, slit-like ectocolpus with bridge in porus area (LM, SEM), ectocolpus length 3/4 to 5/6 of polar axis, endoporus elliptic; scabrate (LM), microrugulate, fossulate, perforate (SEM).
Remarks: Apiaceae type 5 has some similarities (long colpus, elliptic endoporus) with the Apium inundatum type of Punt (1984) .
Apiaceae type 6 (Fig. 11x , y and S 3- Fig. 16m-p) Description: Pollen, shape prolate, length of polar axis 19-24 μm (LM, SEM), equatorial diameter 11-14 μm (LM, SEM); eutectate, exine 1.5-2 μm thick in apex area (LM), outer contour straight, inner contour weakly concave; tricolporate, slit-like ectocolpus (LM, SEM), ectocolpus length 3/4 to 5/6 of polar axis, endoporus rectangular; scabrate (LM), microrugulate, fossulate, perforate (SEM), sculpturing in mesocolpium and aperture area loosely packed, sculpturing in apex area more densly packed (perforate).
Remarks: Apiaceae type 6 has similar dimensions (size, colpus length) with Apiaceae type 5 but differs in its exine sculpturing.
Subfamily Saniculoideae Burnett
Saniculoideae gen. indet. (Fig. 11z , aa and S 3- fig. 16q -t)
Description: Pollen, shape prolate, length of polar axis 40-44 μm (LM, SEM), equatorial diameter 17-20 μm (LM, SEM); eutectate, exine 1.5-2 μm thick (LM), sexine thicker than nexine, outer contour convex to straight, inner contour distinctly concave in porus area; tricolporate, slit-like ectocolpus (LM, SEM), ectocolpus length >5/6 of polar axis, band-like costae around the equator (endocingulum); scabrate (LM), microrugulate, fossulate, perforate (SEM).
Remarks: Saniculoideae gen. indet. corresponds (inner and outer contour, aperture, sculpturing) to Astrantia (major) type pollen (e.g. Cerceau-Larrivall et al. 1984; Punt 1984; Beug 2004) . Pollen of this subfamily has previously been reported from the YB .
Family Araliaceae Juss., 1789
Araliaceae gen. indet. (Fig. 13e-g ) Description: Pollen, shape prolate, outline in equatorial view elliptic, length of polar axis 25-30 μm (LM, SEM), equatorial diameter 16-22 μm (LM, SEM); eutectate, exine 2.5-3.5 μm thick (LM), sexine thicker than nexine; tricolporate, pori sunken, operculate, ectocolpus length 2/3 to 3/4 of polar axis, endoporus circular, indistinct costae present; scabrate (LM), microreticulate (SEM), lumina condensed in colpus area.
Remarks: Araliaceae gen indet. has characteristics (exine sculpturing, aperture) commonly present in genera of this family, e.g. Aralia L., Panax L. (Wen and Nowicke 1999) .
Incerta sedis
Remarks: Pollen of uncertain determination was not included in the pollen diagram.
Pollen type 1 (Fig. 13h- The most frequently observed palynomorphs of the Salihpaşalar section belong to Fagaceae (14.5-47.5%) and bisaccate gymnosperm pollen (8.75-34.5%); through the entire section arboreal pollen (AP) (73-94%) is distinctly more frequent than non-arboreal pollen (NAP). The composition of the palynofloras of the Salihpaşalar section is rather homogenous, but two pollen zones can be distinguished. Pollen Zone (PZ) 1 is characterised by a higher abundance of spores (7.75-14%) and azonal elements (Decodon 4.5-12.75%) and has previously been reported from the Eskihisar and Tinaz mine sections by Bouchal et al. (2016 Bouchal et al. ( , 2017 . At the Salihpaşalar mine, PZ1 is restricted to the lower part of the sampled section (S153622-S15327) comprising the thickest lignite seam, its intercalated sediments and the underlying micaceous siltstones. PZ 1 mainly concurs in its composition with PZ 2, differing only in the presence of Lycopodium, Lycopodiella, Selaginella, Pilularia, Tsuga and Drosera.
PZ 2 is confined to the upper part of the section overlying the main lignite seam consisting of clayey limestones and marls intercalated by thin lignite beds (samples S15329-S15346). In this zone, occasional abundance spikes of algal cysts (> 20%, in S15329 and S15339) and Apiaceae (9.5% in S15338) are recorded and spores are less frequent (0.5-2.75%). Pollen of Buxus, papillate Cupressaceae, Ilex, Persicaria, Sapotaceae, Valerianoideae and Viburnum have only been encountered in PZ 2.
Comparing the palynoassemblages of the YB Palynofloras from different strata and localities in the YB, most of them belonging to the Turgut and Sekköy members, have been the focus of a high number of studies (this study ; Nakoman 1967; Benda 1971; Gemici et al. 1990; Erdei et al. 2002; Jiménez-Moreno 2005; Akgün et al. 2007; Yavuz-Işık et al. 2011; Koç, 2017; Bouchal et al. 2016 Bouchal et al. , 2017 . Most of these studies agree that Fagaceae and Pinaceae are the most taxonomically diverse and abundant families in the palynofloras of the Turgut and Sekköy members (Table 2) . This study distinguished four pollen zones for sections of the YB lignite mines (Eskihisar, Tınaz, Salihpaşalar): (i) PZ 1 is mainly dominated by fern spores (S 4, abundances ranging from < 10-60%) and azonal elements (e.g. Alnus) and is restricted to the lignite seams and intercalated and underlying layers. Hence, in this PZ, a strong facies signal is seen rather than a stratigraphical one. Gemici et al. (1990, Table 1 ) report fern spore abundances of > 80% and Yavuz-Işık et al. (2011, samples E in fig. 2 ; spores were not investigated in this study) report Alnus pollen values of < 40% for their samples from Eskihisar; this would possibly place these samples in PZ 1. (ii) In PZ 2, zonal AP taxa are most diverse and abundant (e.g. Pinaceae, Fagaceae, Juglandaceae, Ulmaceae) while the herbaceous component is diverse but of low abundance. In the Eskihisar, Tınaz and Salihpaşalar mines, this PZ is present in the first 10-20 m of marls and limestones overlying the lignite seams. A similar signal is reported from samples from Çatakağyaka (ca 12 km southeast of Tınaz) by Jiménez-Moreno (2005, samples 1 and 2 in fig. 4 .77) and Yavuz-Işık et al. (2011, samples Ç in fig. 3 ). Bouchal et al. (2017) reported a (iii) transitional zone between PZ 2 and PZ 3 for their Tınaz section. Here, the ratio between AP and non-AP fluctuates strongly and diversity and abundance of herbaceous taxa increases while AP taxa decrease (S 4). Possibly, the upper part of the Eskihisar section of Bouchal et al. (2016, samples S153582-S153593 in fig. 2 ) could belong to this PZ, because of an abundance peak of Amaranthaceae and Apiaceae. Similar increased abundance of herbaceous taxa has been reported from Çatakbağyaka (< 25% NAP, Jiménez-Moreno 2005, sample 3 in fig. 4 .77) and Yeni Eskihisar 1 (< 30%, Yavuz-Işık et al. 2011, sample Y in fig. 3 ). It is important to note that these similarities reflect similar facies but not necessarily same age. (iv) In PZ 3, present in a single sample from the Tınaz section of Bouchal et al. (2017) , AP abundance and diversity have further declined and a value of < 20% of AP is reported (S 4).
Only rare accessory elements, namely spores of Lycopodiella, Selaginella, Pilularia and pollen of Tsuga (nonechinate type), Smilax, Moraceae vel Urticaceae, Drosera, Persicaria, Artemisia, Viburnum, Valeriana, Centranthus and Araliaceae are confined to the Salihpaşalar section. Among these taxa, many are typical elements of lake shores and wetlands (e.g. Pilularia, Valeriana, Drosera and Ammania). Likewise, a number of accessory elements are only reported from Eskihisar (Succisa, Convolvulus, Erica, Ericaceae gen. indet., Apios, Ludwigia, aff. Ailanthus) and Tınaz [Ajugoideae gen. indet., Campanuloideae gen. indet., Scabiosa, Picrasma, Tsuga (echinate type)].
Noteworthy is also the presence/absence of some of these accessorial elements. While documented by Gemici et al. (1990) , the presence of the rare and distinct Sapotaceae pollen type could not be verified in samples of the Eskihiar mine investigated by Benda (1971, "Eskihisar Pollenbild") and Bouchal et al. (2016) , but single ocurrences are documented for Tınaz and Salihpaşalar (this study; Bouchal et al. 2017 ). Another example is Buxus pollen, which is absent from the Tınaz section but documented for Eskihisar and Salihpaşalar, while leaf remains of Buxus pliocenica Saporta et Marion are reported from Tınaz and Eskihisar Güner et al. 2017 ).
Depositional environment
The alternating 19-m sequence of pelitic sediment (limestones and marls) intercalated with lignites at the Salihpaşalar lignite mine shows no signs of deltaic sedimentation (absence of channelfills and coarse-grained sediments). The formation of lignite at the margin of the YB was most likely controlled by water table fluctuations within the palaeo-lake, either by transient subsidence of the basin or change in fluvial water supply. During a deepening phase (more subsidence/higher water input) of the palaeo-lake, the pellitic limestones and marls were deposited; coal swamps probably developed when the water table receded to a level that still provided a water-saturated lake margin. In the first few centimetres (1-5 cm) of limestone or marl beds following a lignite bed, poorly preserved monocotyledon root horizons (affinities to Phragmites or Typha) were observed. These probably represent the development of a reed belt that developed in response to the flooding of the shallow, swampy palaeo-lake margin areas. The overlying marls and pellitic limestones do not contain such root horizons, indicating a further deepening of the palaeo-lake. Summarising, the deposits of the Salihpaşalar section accumulated in a marginal part of the Yatağan palaeo-lake. No clastic payload incoming from a fluviatile system affected the sedimentation. Whether cosmic cyclicities or subsidence did lead to the alternating lignite and limestone pattern of the Salihpaşalar section has not been the focus of this study. Future geological investigations on more complete sections (e.g. drill cores) of the main YB could help resolve this aspect.
Regional vegetation inferred from the palynofloras of the YB Table 2 lists cyst, spore and pollen taxa reported from the YB palynofloras. The ecological properties of their potential modern analogues are indicated and assigned to vegetation units (VU). Only very few taxa (e.g. Engelhardioideae p.p., Sapotaceae) are today restricted to lowland forests in warm temperate to tropical climates (VU 5a). Also Carpinus, Ostrya and Tilia are nowadays commonly found in lowland forests of temperate regions. The few lianas reported here may also have been part of lowland forests (both well-drained and swamp forests). The majority of tree species reported from the YB palynofloras grow in well-drained lowland and upland forests (VU 5b-7) and comprise both angiosperms and conifers. Among conifers, it is noteworthy that coal-forming taxodiaceous taxa are not well-represented suggesting that other plants contributed to the coal in the Yatağan Basin. In contrast, Pinaceae were fairly diverse. Although modern distributions of taxa such as Cathaya, Cedrus or Picea are typically confined to high elevations, the mass occurrence of Cathaya and Cedrus leafy shoots, cones and cone scales in late Miocene deposits of northern Greece (Velitzelos et al. 2014) suggests that these elements could also have grown at lower elevation.
Similar patterns of shifting of ecological niches are seen in ancestors of mountain goats (Solounias and Moelleken 1992) . Among angiosperms, trees and shrubs include both deciduous and evergreen taxa and may have contributed to different types of forest vegetation. Fagaceae (Fagus, Quercus sect. Cerris, Q. sect. Ilex) most likely were the dominating forest elements in the surroundings of the YB.
Among herbaceous plants, a great number might have been associated with open lake shore vegetation including areas that temporarily fell dry. Typha and Typha-allies may have formed a reed belt in some places. Only few herbaceous taxa (e.g. the ferns Pteris and Osmunda) are characteristic elements of forests.
In summary, the regional vegetation as inferred from the extensive palynological record of the YB floras consisted of different forest types, including broadleaved thermophilous lowland forests, temperate lowland and upland forests as well as mixed broadleaved and conifer forests at mid and high elevations. In addition, rich riparian forests were present around the lake and rivers. Coal-forming swamp forests may have included taxodiaceous conifers and angiosperms such as Myrica, Alnus and Decodon. Open vegetation was restricted to disturbed and shore areas.
Attempting a standardised nomenclature for cysts, pollen and spores-comparing the palynomorphs of the YB to previously published literature At present, no standardised correlation of palynomorphs from Turkish Neogene palynofloras exists. Such an attempt was made for the Neogene of Poland and resulted in four comprehensive pollen and spore atlases (Stuchlik et al. 2001 (Stuchlik et al. , 2002 (Stuchlik et al. , 2009 (Stuchlik et al. , 2014 .
Since the 1960s, many palynological studies focussed on Miocene deposits of western Anatolia (e.g. Nakoman 1967; Benda 1971; Ediger 1990; Gemici et al. 1990 Gemici et al. , 1991 Gemici et al. , 1993 Takahashi and Jux 1991; Akgün 1993; Akgün and Akyol 1999; Jiménez-Moreno 2005; Akgün et al. 2007; Kayseri 2010; Kayseri and Akgün 2010; Kayseri-Özer et al. 2014a Kayseri-Özer et al. , 2014b Bozcu et al. 2015) . Early studies used the abotanical, morphology-based nomenclature (see, e.g. Potonié 1931; Thomson and Pflug 1953) for fossil palynomorphs. Later studies increasingly used a botanical nomenclature to name palynomorphs. Regardless of which nomenclature was used, most studies indicated botanical affinities of the encountered palynomorphs.
In this and two previous studies , a combined LM and SEM approach was used to achieve best possible botanical determination for palynomorphs for three coeval sections in the YB. At the same time, it was noticed that in the published literature for the same fossil-taxon, a variety of botanical affinities had been indicated by different authors (S 2). Using the well-documented (LM and SEM) studies on YB lignite mine sections (this study; Bouchal et al. 2016 Bouchal et al. , 2017 as a taxonomical and morphological baseline, I compared 24 published accounts on (preferably figured) dispersed palynomorphs from early to middle Miocene deposits of western Anatolia. Although the palynological record of this time span and region likely is more diverse and complex than that of three sections of a single basin, a fairly high degree of homogeneity in composition (not in abundance) at regional scale has previously been noted by other authors (Benda 1971; Takahashi and Jux 1991; Akgün et al. 2007 ). In Table S 2, both botanical and abotanical taxa were compiled (i) to visualise the various palynological concepts used for this region since the 1960ies; (ii) to discriminate well-documented (common) taxa from those that so far lack documentation; and (iii) to narrow down the list of over 400 names that have been used in reviewed literature to the ca 170 taxa that are botanically (using LM and SEM) recognisable for the YB. The resulting redundancies of names are highly misleading when discussing past biodiversity but may also affect taxonomic interpretation and as such the inference of palaeoenvironments. Finally, (iv) they were compiled to provide a basis for further scientific discussion. In the following, I provide a few examples to illustrate why a standardised palynomorph nomenclature with updated botanical affinities will improve regional environmental comparisons and palaeoecological inference.
The name Laevigatosporites haardti is commonly used for psilate monolete spores. This stratigraphically widespread and rather featureless spore type is found in several extant fern families (e.g. Aspleniaceae, Davalliaceae, Dryopteridaceae, Gleicheniaceae, Lomariopsidaceae, Oleandraceae, Thelyp teridaceae, Vittariaceae, Polypodiaceae; see Tyron and Lugardon 1991) but has mainly been associated with Polypodiaceae in the reviewed literature (S 2). If using this name, it should be clearly stated that the exact botanical affinities of this taxon cannot be established using spore morphology.
The former Taxodiaceae, "Taxodiaceae pollen", commonly used as synonymous of papillate cupressaceaeous pollen, are currently included within the Cupressaceae and its former members have been assigned to the subfamilies Taiwanioideae, Athrotaxoideae, Sequoioideae and Taxodioideae (Earle 2010; Farjon 2005) . Several studies demonstrated the limited taxonomic value of papillate and non-papillate Cupressaceae pollen (Kedves 1985; Bortenschlager 1990; Grimm et al. 2016 ). For identification to subfamily level, LM and SEM investigation of exceptionally well-preserved and complete fossil material (3D preservation) is needed (Grímsson and Zetter 2011) ; such type of preservation has not been reported for any of the reviewed pollen floras of western Anatolia. Since modern members of the Cupressaceae are ecologically very diverse, overly specific (to genus level) identifications run the risk of great error when inferring palaeoenvironments.
The botanical affinity of the fossil species Pityopollenites libellus (R.Potonié) Nakoman has been assumed to be with the mainly southern hemispheric family Podocarpaceae or its genus Podocarpus (S 2). Under SEM, all YB specimens falling within the morphological range of this fossil-taxon show unequivocal characteristics (microechini) of the Pinaceae Cathaya . Thus, numerous reports of Podocarpus for the Neogene of western Anatolia would need to be verified or rejected by SEM investigations before any biogeographic or palaeoenvironmental conclusions can be drawn. Tricolporopollenites megaexactus, a fossil species affiliated to Cyrillaceae, is commonly reported and figured in the reviewed literature (S 2). Combined LM and SEM investigation demonstrates that this fossil species shares morphological characteristics (size, shape, aperture) with pollen of the Lythraceae genus Decodon. A first, revised record of Decodon for Turkey shows a stratigraphic range, at least, from middle Miocene to early Pleistocene (this study; Bouchal et al. 2016 Bouchal et al. , 2017 Alçiçek et al. 2017) .
Likewise, dispersed pollen in Neogene western Anatolian strata has frequently been determined as Castanea, Castanopsis and/or Lithocarpus or assigned to the fossil species Tricolporopollenites cingulum, T. cingulum oviformis or T. oviformis for which affinities with Castanopsis and Lithocarpus were assumed. However, pollen of extant Castanoideae is strikingly uniform and not sufficiently distinct in LM and SEM to distinguish different genera of this polyphyletic group (see, e.g. Praglowski 1984) . Furthermore, poorly preserved pollen of an extinct Castanoideae, Trigonobalanopsis, is indistinguishable in LM from extant castanoids and can only be securely determined using SEM. Trigonobalanopsis is not uncommon in YB palynofloras and hence may be hidden behind some of the names mentioned above from other localities of western Anatolia. Hence, the great diversity of castanoid Fagaceae implied by the reviewed palynological literature is highly misleading. For the reviewed LM investigations, only the botanical affiliation Castaneoideae gen. indet. ought to be used for such palynomorphs.
These are but a few examples out of many which illustrate the urgent need of a catalogue of palynomorphs from Neogene strata of western Anatolia, standardising nomenclature and taxonomic affinities and documenting cysts, spores and pollen using LM and SEM. The skills, knowledge, experience and archives of all palynologists currently working in this geographical region would need to be joined to achieve this task.
